issue concerning the cell cycle, and E3 complexes provide the key to regulated proteolysis. Two E3 complexes Houston, Texas 77030
anaphase and mitotic exit.
such as G1 cyclins is important for resetting the balance (Tan et al., 1999) . The VHL complex also Timing of Substrate Destruction contains a Skp1 homolog, Elongin C, and a Cdc53 hoProgression from metaphase to anaphase to mitoic exit molog, Cul2, and is therefore structurally analogous to is controlled by the sequential degradation of inhibitors SCF complexes ( Figure 1C It is not known whether Cdc20 or Cdh1 binds directly parallels between the APC and the SCF and suggests to substrates and whether, like their WD40 F box counthat the role of Apc11 involves E2 recruitment. Since terparts, substrate phosphorylation will play a role Rbx1/Roc1 is a component of multiple cullin complexes, in substrate selection. Theoretically, phosphorylation including the VHL complex, it seems likely that many could also control inhibitor binding to Cdc20 and Cdh1. cullin complexes will be involved in transfer of ubiquitin The spindle assembly checkpoint controlled by the or ubiquitin-like proteins. In addition to Rbx1/Roc1 and MAD/BUB genes prevents anaphase in part by reguApc11, yeast contain several R box proteins, three of lated association of Mad2 with Cdc20 ( Figure 1D ). which (Hrd1, Rad18, and Ubr1) are also involved in ubiWhether this process involves phosphorylation remains quitination pathways. It has been proposed that E3 comto be determined although there are several protein kiplexes fall into two basic categories, the SCF-like comnases in the Mad/Bub pathway. plexes such as SCF, VHL-Elongin, and the APC, which
The Cdc14 Switch Controls Mitotic Exit utilize R box proteins, and the HECT domain proteins, In contrast to Cdc20, Cdh1 is present constitutively but which so far have not been linked to R box proteins binds the APC only during mitotic exit and G1, points (Skowyra et al., 1999).
in the cell cycle where mitotic cyclins are unstable. Cdh1 APC. In mitosis, two events are subject to proteolytic overexpression causes degradation of ectopically excontrol, sister chromosome separation and exit from pressed Clb2, and its homolog fizzy-related is required telophase into G1. 
